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(54) OPERATION AND CONTROL OF FUEL CELL 

(57)Abstract: 

PURPOSE: To improve load-follow up feature when an 
external load is increased and simplify the design of an 
invertor device by controlling at least one side pressure out 
of pressures of fuel and oxidizer supplied to a fuel cell. 
CONSTITUTION: Supply pressures of both fuel and oxidizer 
supplied to a fuel cell (11) are controlled by adjusting 
openings of two pressure control valves (17a) and (17b). An 
external load signal an signals according to supply amounts 
of fuel and oxidizer from flowmeters (15a) and (15b) and 
signals according to the supply pressures of a fuel and an 
oxidizer from pressure gages (16a) and (16b) are inputted to 
a controller unit (18). Respective designated control signals 
corresponding to above respective input si©ials are 
outputted to a fuel supplying line (13) and an oxidizer 
supplying line (14) and an invertor (12) respectively from the 
controller unit (18) together with a control signal for 
adjusting opening of the pressure control valves (17a) and 
(17b). 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document lias been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An operation control method of a fuel cell controlling at least one pressure among fuel and 
oxidizers which are supplied to a fuel cell. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Industrial App!ication]This invention relates to the operation control method of a fuel cell. 
[0002] 

[Description of the Prior Art]The operation control method of the conventional fuel cell is explained 
below with reference to drawing 2 . 

[QQQ3]The fuel cell 1 has structure which infixed the electrolyte (neither is illustrated), for example 
between the anode pole and the cathode pole. It is connected to said fuel cell 1 , and the inverter 
device 2 outputs the desired electrical and electric equipment to externa! load. The fuel feed system 
3 Is connected with said anode pole of said fuel cell 1. The oxidizer supplying system 4 is connected 
with said cathode pole of said fuel cell 1. The two flow instruments 5a and 5b are infixed in piping 
between said fuel feed system 3 and said fuel cell 1, and piping between the oxidizer supplying 
system 4 and said fuel cell 1, respectively. The signal based on the amount of supply of fuel and an 
oxidizer is inputted into the control device unit 6, respectively from an external load signal and said 
flow instruments 5a and 5b. From said control device unit 6, a predetermined control signal is 
outputted to said fuel feed system 3 and said oxidizer supplying system 4, and said inverter device 
2, respectively. 

[0004]When quantity of electricity consumed with externa! load increases in the fuel cell generation 
system of composition of being shown in such drawing 2 , the information is outputted to said fuel 
feed system 3, said oxidizer supplying system 4, and said inverter device 2 through said control 
device unit 6, respectively as an external load signal, The voltage drop accompanying the increase of 
fuel and an oxidizer and the electric-generating-power increase of the fuel cell 1 corresponding to 
the electric consumption increase of stock is amended, and it is controlled so that the ac output of 
rating is obtained. On the other hand, when quantity of electricity consumed with external load 
decreases, the information is outputted to said fuel feed system 3, said oxidizer supplying system 4, 
and said inverter device 2 through said control device unit 6, respectively as an external load signal, 
The power surge accompanying the reduction of fuel and an oxidizer and the electric-generating- 
power reduction of the fuel cell 1 corresponding to the electric consumption decrement is amended, 
and it is controlled so that the ac output of rating is obtained. 

[0005]By the way, the general electric-generating-power characteristic of a fuel cell is shown in 
drawing 3 . When the supply pressure of fuel or an oxidizer is constant, as shown in drawing 3 , the 
fuel in a fuel cell and the amount of consumption of an oxidizer increase with increase of the 
electric generating power of a fuel cell, and output voltage descends. As a result, in order to make 
the ac output of rating profitably like, it is necessary to carry out pressure up with an inverter 
device. However, it is possible to increase fuel cell output voltage and fuel cell electric generating 
power by raising the supply pressure of the fuel or the oxidizer supplied to a fuel cell. 
[0006] 
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[Problem to be solved by the invent(on]Since the operation control method of the conventional fuel 
cell mentioned above was what amends the voltage drop and rise accompanying the change in fuel 
and an oxidizer which fixed the supply pressure of fuel or an oxidizer and balanced the amount of 
electric consumption increase and decrease, and electric-generating-power increase of a fuel cell, 
there were the following problems. 

(1) If the electric generating power of the fuel cell 1 is increased corresponding to the increase In 
external load, as shown in drawing 3 , fuel cell output voltage declines greatly. 
[0007](2) Since the flattery nature of the fuel feed system 3 and the oxidizer supplying system 4 is 
dramatically inferior even if you are going to make it increase the amount of supply of fuel and an 
oxidizer, in order to increase electric generating power, it cannot be made to follow as a fuel cell 
generation system to the increase in external load with a quick response. 

(3) If the electric generating power of the fuel cell 1 is decreased corresponding to reduction in 
external load, as shown in drawing 3 , fuel cell output voltage rises greatly. 

(4) The design of the inverter device which considered the output voltage width for a fall and rise of 
a fuel cell output as shown in the above (1) and (3) is needed 

[0008]The purpose of this tnvenUon tends to provide the operation control method of the fuel cell 
which load flattery nature of the fuel cell at the time of the increase in external load is made good, 
and can simplify the design of an inverter device. 
[0009] 

[Means for solving problem]This invention is an operation control method of the fuel cell controlling 

at least one pressure among the fuel and the oxidizers which are supplied to a fuel cell. 

[0010] 

[FunctionlBy according to this invention, controlling at least one pressure among the fuel and the 
oxidizers which are supplied to a fuel cell, that is, rising and dropping at least one supply pressure 
among fuel and an oxidizer (rise and fall), Fuel cell elecbic generating power can be fluctuated from 
the relation shown in drawing 3 mentioned above. Therefore, since the supply pressure to the fuel 
cell of fuel or an oxidizer can be gone up in an instant corresponding to the increase in external load 
if only the supply pressure which can hold necessary fuel or the flow of an oxidizer is in a fuel feed 
system and an oxidizer supplying system, it becomes possible to increase the electric generating 
power of a fuel cell in an instant. 

[001 1]The fall of the output voltage by electric-generating-power increase of a fuel cell or the rise 
of the output voltage by elecfa-ic-generating-power reduction of a fuel cell, If small among the fuel 
and the oxidizers which are supplied to a fuel cell which was mentioned above, it will become 
possible by making it go up and down one supply pressure to make small fuel cell output voltage 
variation width. 
[0012] 

[Working example]Hereafter, the working example of this invention is described in detail with 
reference to drawing 1 . 

[0013] Drawing 1 is a schematic view showing a fuel cell generation system. The fuel cell 11 has 
structure which infixed the electrolyte (neither is illustrated), for example between the anode pole 
and the cathode pole. It is connected to said fuel cell 1 1, and the inverter device 12 outputs the 
desired electrical and electric equipment to external load. The fuel feed system 13 is connected with 
said anode pole of said fuel cell 11. The oxidizer supplying system 14 is connected with said cathode 
pole of said fuel cell 1. The two flow instruments 15a and 15b are infixed in piping between said fuel 
feed system 13 and said fuel cell 11, and piping between the oxidizer supplying system 14 and said 
Itjel cell 11, respectively. The two pressure gauges 16a and 16b are arranged, respectively, in order 
to measure the fuel supply pressure of the upstream of said flow instrument 15a of said piping, and 
the oxidizer supply pressure of tiie upstream of said flow instrument 15b of said piping. 
[0014]The two pressure control valves 17a and 17b, It is infixed in the downstream (remaining fuel 
discharge piping, residual oxidizer discharge piping) of said fuel cell, respectively, and the supply 
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pressure of the fuel and the oxidizer which are supplied to said fuel cell 1 1 can be controlled now by 
adjusting the opening of each of said control valves 17a and 17b. An external load signal, the signal 
based on the amount of supply of said flow instruments 15a and 15b to fuel and an oxidizer, and the 
signal based on the supply pressure of said pressure gauge 16 to fuel and an oxidizer are inputted 
into the control device unit 1 8. From said control device unit 1 8, a predetermined control signal is 
outputted to said fuel feed system 3 and said oxidizer supplying system 4, and said inverter device 
1 2, respectively, and the control signal which adjusts the opening of each of said pressure control 
valves 1 7a and 1 7b is outputted. 

[0015]In such a fuel cell generation system, if an external signal is inputted into said control device 
unit 18, It is adjusted securing a necessary fuel flow and oxidizer flow rate with tiie oxidizer supply 
pressure supplied from the fuel supply pressure to which the opening of each of said pressure 
control valves 17a and 17b is supplied from said fuel feed system 13 with said control device unit 
18, and said oxidizer supplying system 14. It becomes possible to control the fuel cell electric- 
generating-power characteristic to this control system. 

[0016]That is, fuel cell electric generating power can be made to fluctuate from the relation shown 
in drawing 3 mentioned above by risen and dropping at least one supply pressure among fuel and an 
oxidizer (rise and fall). Therefore, if only the supply pressure which can hold necessary fuel or the 
flow of an oxidizer is in the fuel feed system 13 and the oxidizer supplying system 14, corresponding 
to the increase in external load, in an instant, said each pressure control valves 1 7a and 1 7b are 
used, and the supply pressure to said fuel cell 11 of fuel and an oxidizer can be gone up. That is, 
since the load flattery nature of said fuel cell 1 1 can be improved at the time of the increase in 
external load, it becomes possible to increase the eleclaic generating power of said fuel cell 11 in an 
instant. 

[0017]The fall of the output voltage by electric-generatingTJOwer increase of the fuel cell 11 shown 
in drawing 3 mentioned above. Or it becomes possible to make small fuel cell output voltage 
variation width by making it go up and down the supply pressure of the fuel and the oxidizer which 
are supplied to the fuel eel! 1 1 which also mentioned above the rise of the output voltage by 
electric-generating-power reduction of a fuel cell. As a result, the design of the inverter device 1 2 
can be simplified. 

[001 8] Although the supply pressure of both fuel and an oxidizer was controlled by said working 
example, even if it controls one of supply pressures, it is possible to attain the almost same effect 
as an working example. 
[0019] 

[Effect of the Invention]8y controlling at least one pressure among the fuel and the oxidizers which 
are supplied to a fuel cell according to the operation control method of the fuel cell concerning this 
invention, as explained in full detail above, (1) [0020] which can simplify the design of an inverter 
device since (2) fuel-cell output voltage variation width which can make good load flattery nature of 
the fuel cell at the time of the increase in external load by using the characteristic of the fuel cell 
electric-generating-power increase by supply-pressure rise of fuel or an oxidizer can be made small 
(3) as opposed to a fuel cell with which differential pressure is built to the supply pressure of fuel 
like especially a solid electrolyte and a solid polymer electrolyte, and an oxidizer — ** very effective 
for reduction of the improvement in external load flattery nature, and output voltage variation width 
— do a prominent effect so. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The schematic view showing the fuel cell generation system used for the operation 
control method of the fuel cell in the working example of this invention. 

[Drawing 2] The schematic view showing the fuel cell generation system used for the operation 
control method of the conventional fuel cell. 

[Drawing 3] The diagram showing the general electric-generating-power characteristic of a fuel cell. 
[Explanations of letters or numerals] 

11 [ — An oxidizer supplying system, 1 7a, 1 7b / — A pressure control valve, 18/-- Control device 
unit. ] A fuel cell, 12 — An inverter device, 13 — A fuel feed system, 14 
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DRAWINGS 

[Drawing 1] 
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